IMPORTANCE Fremanezumab, a fully humanized monoclonal antibody that targets calcitonin gene-related peptide, may be effective for treating episodic migraine.
M igraine is a prevalent disease characterized by headaches that are often severe and throbbing and accompanied by associated symptoms, such as photophobia, phonophobia, nausea, vomiting, vertigo, cutaneous allodynia, and cognitive dysfunction. [1] [2] [3] [4] [5] Migraine is a leading cause of neurological disability worldwide and has a substantial effect on society. [6] [7] [8] Episodic migraine, with headache occurring on fewer than 15 days per month, is the most common form of migraine. 6 Although in many instances episodic migraine occurs at low frequency, nearly 30% of people with migraine experience headaches more than once per week, and about 8% of people with episodic migraine experience a high frequency of attacks (at least 10-14 headache days per month) and are at risk of transition to chronic migraine (at least 15 headache days per month). 6, 8, 9 Accordingly, US guidelines recommend initiating preventive treatment in people who have at least 4 headache days per month. 8 Among individuals with episodic migraine who should be considered for preventive treatment, less than 15% use preventive therapies. 8, 10 There is a need for effective preventive therapy that targets the pathophysiology of migraine and is safe and well tolerated. Calcitonin gene-related peptide is a 37-amino acid neuropeptide involved in central and peripheral pathophysiological events in migraine. 11, 12 Fremanezumab (TEV-48125) is a fully humanized monoclonal antibody (immunoglobulin G isotype 2a) that potently and selectively binds to both isoforms of the calcitonin gene-related peptide ligand (not the receptor), has a flexible dosing regimen, and is administered by subcutaneous injection. 13, 14 In a previous placebo-controlled clinical trial of preventive treatment of episodic migraine, fremanezumab demonstrated efficacy and had a favorable tolerability profile, with no serious treatment-related adverse events. 13 The purpose of this phase 3 trial was to evaluate the efficacy, adverse events, and immunogenicity of 2 dosing regimens of fremanezumab for the preventive treatment of episodic migraine.
Methods

Study Oversight
The protocol was approved by relevant ethics committees and institutional review boards. Written informed consent was obtained from each patient before any study procedures or assessments were done. This trial was conducted in accordance with the protocol (available in Supplement 1; statistical analysis plan available in Supplement 2) and with the International Conference for Harmonisation Guidelines for Good Clinical Practice, the Declaration of Helsinki, 15 and relevant national and local regulations.
Study Participants
Patients were recruited from 123 investigative sites in 9 countries (eTable 1 in Supplement 3) between February 2016 (first patient was screened and signed consent form on February 22, 2016 ; first patient was randomized on March 23, 2016 ) and January 2017. Study participants included women and men aged 18 to 70 years with a history of migraine based on International Classification of Headache Disorders 3 beta version 2 (ICHD-3 beta) diagnostic criteria for at least 12 months prior to screening and with onset prior to age 50 years. Patients were required to have episodic migraine based on information collected during a 28-day pretreatment baseline period and defined as a headache occurring on 6 to 14 days, with at least 4 days fulfilling ICHD-3 beta criteria for migraine with aura (code 1.2; B and C) or without aura (code 1.1; C and D), probable migraine, or use of triptans or ergot derivatives.
Patients were excluded if they used onabotulinumtoxinA during the 4 months before screening, used opioids or barbiturates on more than 4 days during the pretreatment baseline period, or had previous failure of 2 or more of the following medication clusters after at least 3 months of treatment for episodic or chronic migraine: divalproex sodium and sodium valproate; flunarizine and pizotifen; amitriptyline, nortriptyline, venlafaxine, and duloxetine; and atenolol, nadolol, metoprolol, propranolol, and timolol. Patients who received an intervention or used a device (eg, scheduled nerve blocks, transcranial magnetic stimulation) for migraine during the 2 months prior to screening were excluded. A subset of patients was allowed to use 1 concomitant preventive migraine medication if the dosing was stable for at least 2 months prior to the beginning of the pretreatment period and without any change in dose during the study. Acute headache medications were permitted.
Study Design and Procedures
This randomized, double-blind, placebo-controlled, parallelgroup study consisted of a screening visit, 28-day pretreatment period, 12-week treatment period, and a final evaluation at week 12. At the screening visit, patients signed 2 consent forms, one for the current study for individuals with episodic migraine and one for a concurrent study for chronic migraine. Based on information from the screening visit and daily headache information captured during the pretreatment period, individuals were randomized into the appropriate study or were excluded if they did not meet eligibility criteria for either study.
Key Points
Question Is the monoclonal antibody fremanezumab effective in preventing episodic migraine?
Findings In this randomized clinical trial that included 875 adults with episodic migraine in whom multiple medication classes had not previously failed, fremanezumab compared with placebo resulted in significantly fewer monthly migraine days with monthly dosing (-1.5 days) and with a single higher dose at baseline (-1.3 days) over 12 weeks.
Meaning Fremanezumab as a preventive treatment for episodic migraine reduced the mean number of monthly migraine days over a 12-week period compared with placebo. Further research is needed to assess effectiveness against other preventive medications and in patients in whom multiple preventive drug classes have failed and to determine long-term safety and efficacy.
Patients with episodic migraine were randomized 1:1:1 (stratified by sex, country, and baseline preventive migraine medication use) to receive (1) fremanezumab monthly, (2) a single higher dose of fremanezumab intended to support a quarterly dose regimen, or (3) placebo. Block size was fixed at 3 within each stratum. Monthly dosing consisted of 225 mg of fremanezumab at baseline (one 225-mg/1.5-mL injection and 2 placebo 1.5-mL injections) and at weeks 4 and 8 (one 225-mg/1.5-mL injection). Single higher dosing consisted of 675 mg of fremanezumab at baseline (three 225-mg/ 1.5-mL injections) and placebo (one 1.5-mL injection) at weeks 4 and 8. Placebo dosing consisted of placebo injections at baseline (three 1.5-mL injections) and at weeks 4 and 8 (one 1.5-mL injection). Randomization was performed using electronic interactive response technology. Patients, investigators, the sponsor, and designated personnel were blinded to treatment assignments.
Patients were seen at 5 scheduled site visits for protocolspecified evaluations: screening, baseline (dose 1), week 4 (dose 2), week 8 (dose 3), and at the end of treatment (week 12) or early withdrawal. Patients who withdrew from the study before the end of the 12-week evaluation period had final visit procedures and assessments performed as soon as possible after withdrawal. Headache data (eg, occurrence, duration, and severity of headache; occurrence of photophobia, phonophobia, nausea, or vomiting; and any migraine medication use) were captured daily during the study period via an electronic headache diary device.
Outcomes
The primary end point was the mean change from baseline (28-day pretreatment period) in the mean number of monthly migraine days during the 12-week period after the first injection. A migraine day was defined as a calendar day with either at least 2 consecutive hours of a headache meeting criteria for migraine (with or without aura); probable migraine (only 1 migraine criterion absent); or a day, regardless of duration, when acute migraine-specific medication (triptans or ergots) was used to treat a headache.
Secondary efficacy end points included the proportion of patients achieving at least a 50% reduction in the mean number of monthly migraine days from baseline to week 12, the mean change from baseline to week 12 in the monthly mean number of monthly days with use of any acute headache medications, the mean change from baseline to week 4 in the number of migraine days, the mean change from baseline to week 12 in mean number of monthly migraine days in patients not receiving concomitant migraine preventive medication, and the mean change in the Migraine Disability Assessment (MIDAS) score. The MIDAS questionnaire assesses headache-related disability based on lost days of activity over the previous 3 months; possible scores range from 0 to 270, with 0 to 5 indicating little or no disability; 6 to 10, mild disability; 11 to 20, moderate disability; and 21 or higher, severe disability. 16, 17 Minimal clinically important differences for the primary and secondary outcomes have not been established for patients with episodic migraine.
Adverse events and tolerability were assessed by evaluating reported adverse events, vital signs (systolic and diastolic blood pressure, pulse, temperature, and respiratory rate), 12-lead electrocardiogram, clinical laboratory tests (serum chemistry, hematology, coagulation, and urinalysis), physical examinations, and concomitant medication use. Suicidal ideation and behavior were assessed by the electronic Columbia-Suicide Severity Rating Scale. Systematic assessment of injection sites included examination for pain, erythema, induration, and ecchymosis immediately and 1 hour after dosing. Serum antidrug antibodies were assessed from blood samples using a validated method.
Statistical Analysis
Estimations based on the phase 2b fremanezumab study in patients with episodic migraine 13 predicted that a sample of 675 evaluable patients completing the study (225 per treatment group) would provide 90% power to detect a 1.6-day (SD, 5.2 days) difference in migraine days between an active group and a placebo group at α = .05. Therefore, 768 patients were planned for randomization in this study, with an anticipated 12% dropout rate. Efficacy analyses were conducted in the full analysis set, which included all randomized patients (intention-to-treat population) who received at least 1 dose of study drug and had at least 10 days of postbaseline efficacy assessments for the primary end point. Analyses of adverse events were performed in all randomized patients who received at least 1 dose of study drug.
The primary end point was analyzed using an analysis of covariance method. Treatment, sex, region (US vs non-US), and baseline preventive medication use were used as fixed effects, and baseline number of migraine days and years since onset of migraine were covariates. Ninety-five percent confidence intervals were constructed for the least-squares mean (LSM) differences between each fremanezumab group and the placebo group. The Wilcoxon rank-sum test was performed as the primary analysis if there was deviation from normality assumption as assessed by the Shapiro-Wilk test. The same analyses were used for relevant secondary end points. A mixed-effects repeated-measures analysis model was implemented as a sensitivity analysis to estimate the mean change from baseline in the end points for the overall 3-month treatment period and for each month to support the primary analysis; it included baseline value, treatment, sex, region (US vs non-US), baseline preventive migraine medication use, years since onset of migraines, month and treatment × month interaction as fixed effects, and patient in the repeated statement as a random effect. An additional post hoc sensitivity analysis using a mixed-effects model that included country instead of region as a random effect was also performed.
For withdrawals or patients with missing e-diary days and 10 or more days of data for a month, the monthly number of days of efficacy variables was prorated to 28 days for that month. A multiple imputation method was also conducted as a sensitivity analysis using the following steps. For patients with missing days and fewer than 10 days of e-diary data for 1 month, the monthly number of days of efficacy variables was considered missing before the multiple imputation procedure. Patients in active treatment groups who discontinued because of adverse events or lack of efficacy were assigned to the placebo group. The statistics were based on 10 sets of imputed data from SAS PROC MI, where the mean is the average of the means from the 10 data sets and the standard error of the mean is adjusted based on the withinimputation variance estimates and the between-imputation variance. The mean number of monthly migraine days during the 12-week period after the first dose of study drug was a mean of month 1, 2, and 3 values.
For the proportion of responders defined as having at least a 50% reduction in mean number of monthly migraine days, the Cochran-Mantel-Haenszel test was used with baseline preventive medication as a stratification variable. In the primary overall analysis, patients who discontinued early were considered nonresponders. (n=4); clinically significant other disease (at discretion of investigator) (n=31); evidence or history of significant psychiatric issues (n=46); history of significant cardiovascular disease (n=21); known infection or history of infectious disease (n=9); cancer (current or past 5 years) (n=4); pregnant or nursing (n=5); history of hypersensitivity to injected proteins (n=1); participation in clinical study within 2 months or 5 half-lives (n=3); prior exposure to monoclonal antibody targeting calcitonin gene-related peptide pathway (n=2); clinically significant 12-lead electrocardiogram finding (n=13); clinically significant laboratory abnormality (n=16); hepatic enzymes >1.5 times upper limit of normal range or Hy's law (presence of 3 components: aspartate aminotransferase or alanine aminotransferase Ն3 times upper limit of normal; total bilirubin Ն2 times upper limit of normal; and no other reason to explain these increases (eg, viral hepatitis A, B, or C; liver disease; or drug capable of causing injury) (n=24); serum creatinine >1.5 times upper limit of normal, clinically significant proteinuria, or renal disease (n=11); alcohol or drug abuse in past 2 years or dependence in past 5 years (n=14); unable to participate or complete study (n=16); study center or sponsor employee or relative of such an employee (n=7). Ineligible patients also included those who did not meet the following inclusion criteria: male or female aged 18-70 years with migraine onset at Յ50 years (n=5); provide written informed consent (n=2); history of migraine for Ն12 months (n=32); confirmed episodic migraine during pretreatment period (n=279); not using preventive medications or one with stable dose for Ն2 months (n=38); body mass index 17.5-37.5 and total body weight 45-120 kg (n=37); nonchildbearing potential (n=22); women of childbearing potential with negative pregnancy test result (n=3); about 85% electronic headache diary adherence (n=80); in overall good health (n=36); willing and able to adhere to study restrictions, remain at clinic during study period, and return to clinic for follow-up evaluation (n=111).
c The primary analysis included all patients who were randomized, received at least 1 dose of study drug, and had at least 10 days of postbaseline efficacy assessments for the primary end point.
To control the type I statistical error rate at .05, a hierarchical testing procedure with a preplanned sequence of comparisons was applied. Each comparison was interpreted inferentially at α = .05 only if the preceding comparison had a 2-sided P ≤ .05. All data are presented in the order of hierarchical testing (eTable 2 in Supplement 3).
SAS software version 9.2 (SAS Institute Inc) was used to generate all data listings, summaries, and statistical analyses.
Results
Study Participants
A total of 875 patients were enrolled and randomized at 123 sites (number of patients per site: mean, 7.1; median, 6; range, 1-22) to 1 of 3 treatment groups (fremanezumab monthly, n = 290; fremanezumab single higher dose, n = 291; placebo, n=294) (Figure 1) . Baseline demographics and clinical characteristics were similar among all treatment groups; patients with episodic migraine had an overall mean 9.1 (SD, 2.6) migraine days per month and had severe disability based on the MIDAS score (mean score, 39 points) ( Table 1) . Twenty-one percent of patients were allowed to continue treatment with 1 concomitant preventive medication (Table 1) . A total of 791 patients (262 receiving fremanezumab monthly, 264 receiving fremanezumab single higher dose, and 265 receiving placebo) completed the study. A total of 10 (1%) of 875 patients in the intention-to-treat population had missing data on the primary end point.
Efficacy
The baseline mean numbers of monthly migraine days were 8.9, 9.2, and 9.1 days in the monthly dosing, single-higherdose, and placebo groups, respectively. During the 12-week period after the first dose, the mean numbers of migraine days per month were 4.9 days for the monthly fremanezumab dosing group (LSM change from baseline, -3.7 days) and 5.3 days for the fremanezumab single-higher-dose group (LSM change from baseline, -3.4 days) compared with 6.5 days for the placebo group (LSM change from baseline, -2.2 days). There was a statistically significant difference with monthly dosing vs placebo of -1.5 days (95% CI, -2.01 to -0.93 days; P < .001) and with the single higher dose vs placebo of -1.3 days (95% CI, -1.79 to -0.72 days; P < .001) ( Table 2 and Figure 2A) .
The proportion of patients with response rates of at least a 50% reduction in mean number of monthly migraine days during the 12-week treatment period were 47.7% for the fremanezumab monthly dosing group (difference vs placebo, 19.8%; 95% CI, 12.0%-27.6%; P < .001) and 44.4% for the fremanezumab single-higher-dose group (difference vs placebo, 16.5%; 95% CI, 8.9%-24.1%; P < .001) compared with 27.9% for the placebo group (Table 2 and Figure 2B ).
The baseline mean numbers of monthly days with any acute headache medication use were 7.7, 7.9, and 7.7 days in the fremanezumab monthly dosing, fremanezumab singlehigher-dose, and placebo groups, respectively. The mean numbers of monthly days with any acute headache medication use during the 12-week treatment period were 4.4 days for the fremanezumab monthly dosing group (LSM change from baseline, -3.0 days; LSM difference from placebo, -1.4 days [95% c A migraine day was defined as a calendar day in which a patient reported either a headache that lasted at least 2 consecutive hours and met criteria for migraine (with or without aura) or probable migraine (subtype in which only 1 migraine criterion is absent), or a day when a headache of any duration was treated with migraine-specific medications (triptans or ergots).
d A headache day of at least moderate severity was defined as a calendar day in which a patient reported either headache pain that lasted at least 4 hours with a peak of at least moderate severity or a day when an acute migraine-specific medication (triptans or ergots) was used to treat a headache of any severity or duration.
e For the Migraine Disability Assessment (MIDAS), the score ranges from 0 to 270, with 0 to 5 indicating little or no disability; 6 to 10, mild disability; 11 to 20, moderate disability; and 21 or higher, severe disability. a Efficacy analyses were conducted for all randomized patients who received Ն1 dose of study drug and had Ն10 days of postbaseline efficacy assessments for the primary end point. To control the type I statistical error rate at .05, a preplanned hierarchical testing procedure was applied, and end points are presented in the sequence in which they were evaluated. All P values are vs placebo.
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b Analysis of covariance was applied for the primary analysis of all end points unless otherwise noted. The model included treatment, sex, region (US vs non-US), and baseline preventive migraine medication use as fixed effects, with the baseline number of migraine days and years since onset of migraine as covariates.
c A mixed-effects repeated-measures sensitivity analysis included treatment, sex, region (US vs non-US), baseline preventive medication use, month, and treatment × month as fixed effects, with baseline value of the end point and years since onset of migraine as covariates. Patient was a random effect, and an unconstructed covariance structure was used.
d Analyzed via Cochran-Mantel-Haenszel test stratified by baseline preventive migraine medication use. Patients who discontinued early were considered nonresponders.
e Mean change in Migraine Disability Assessment (MIDAS) score from baseline to 4 weeks after administration of the last (third) dose of the study drug. See Table 1 footnotes for description of score ranges.
CI, -1.84 to -0.89 days]; P < .001) and 4.6 days for the singlehigher-dose group (LSM change from baseline, -2.9 days; LSM difference from placebo, -1.3 days [95% CI, -1.76 to -0.82 days]; P < .001) compared with 5.8 days for the placebo group (LSM change from baseline, -1.6 days) ( Table 2) . During the 4-week period after the first dose, monthly migraine days were 5.3 days for the fremanezumab monthly dosing group (LSM change from baseline, -3.5 days; LSM difference from placebo, -1.8 days [95% CI, -2.43 to -1.18 days]; P < .001) and 5.7 days for the fremanezumab single-higherdose group (LSM change from baseline, -3.3 days; LSM difference from placebo, -1.6 days [95% CI, -2.22 to -0.97 days]; P < .001) compared with 7.2 days for the placebo group (LSM change from baseline, -1.7 days).
Among patients not receiving concomitant preventive migraine medications, the baseline mean numbers of monthly migraine days were 8.9, 9.3, and 9.1 days in the fremanezumab monthly dosing, fremanezumab single-higher-dose, and placebo groups, respectively. Among these patients, the monthly mean numbers of migraine days were 4.8 days for the fremanezumab monthly dosing group (LSM change from baseline, -3.7 days; LSM difference from placebo, -1.3 days [95% CI, -1.92 to -0.70 days]; P < .001) and 5.3 days for the fremanezumab single-higher-dose group (LSM change from baseline, -3.5 days; LSM difference from placebo, -1.1 days [95% CI, -1.75 to -0.54 days]; P < .001) compared with 6.4 days for the placebo group (LSM change from baseline, -2.4 days) ( Table 2) .
Baseline mean MIDAS scores were 38.0, 41.7, and 37.3 points in the fremanezumab monthly dosing, fremanezumab single-higher-dose, and placebo groups, respectively. At 4 weeks after administration of the last (third) dose of the study drug, mean MIDAS scores were 12.6 points for the fremanezumab monthly dosing group (LSM change from baseline, -24.6 points; LSM difference from placebo, -7.0 points [95% CI, -10.51 to -3.53 points]; P < .001) and 14.6 points for the single-higher-dose group (LSM change from baseline, -23.0 points; LSM difference from placebo, -5.4 points [95% CI, -8.90 to -1.93 points]; P = .002) compared with 19.4 points for the placebo group (LSM change from baseline, -17.5 points) ( Table 2 ).
Sensitivity and Additional Analyses
Prespecified mixed-effects repeated-measures and multiple imputation sensitivity analyses of the efficacy end points yielded results similar to the primary analyses (Table 2 and eTable 3 in Supplement 3). A post hoc mixed-effects repeatedmeasures sensitivity analysis using country as a random effect of the primary end point yielded results similar to those of the primary analysis (eTable 4 in Supplement 3). The distribution of monthly migraine days over the treatment period in the full analysis set is shown in the eFigure in Supplement 3.
Adverse Events and Tolerability
Adverse Events A total of 192 patients (66%) who received fremanezumab monthly dosing and 193 patients (66%) who received a single higher dose of fremanezumab reported at least 1 adverse event, compared with 171 patients (58%) who received placebo Differences from placebo were significant for both fremanezumab treatment groups at each time point. For the primary analysis (analysis of covariance) of mean migraine days per month from baseline to week 12, the difference vs placebo for the fremanezumab monthly dosing group was -1.5 days (95% CI, -2.01to-0.93days;P<.001) and for the fremanezumab single-higher-dose group was -1.3 days (95% CI, -1.79 to -0.72 days; P<.001). Panel B shows the percentage of patients with at least a 50% reduction in mean number of monthly migraine days during the 12 weeks following the first administration of the study drug. The overall difference vs placebo for the fremanezumab monthly dosing group was 19.8% (95% CI, 12.0%-27.6%; P<.001) and for the fremanezumab single-higher-dose group was 16.5% (95% CI, 8.9%-24.1%; P<.001). (Table 3) . Severe adverse events, serious adverse events, and adverse events leading to discontinuation were infrequent and had similar incidences (≤2%) across the treatment groups. Treatment-related adverse events were higher in the fremanezumab treatment groups (48% in the monthly group and 47% in the single-higher-dose group) compared with placebo (37% . One patient who withdrew consent (not study related) was subsequently reported as deceased by a family member. The event occurred 109 days after receiving a single higher dose of fremanezumab. The patient had withdrawn from the study 38 days earlier because of a family emergency. Cause of death per autopsy report was diphenhydramine overdose (suicide). Assessment by the investigator determined that the death was unrelated to treatment. The proportion of patients who discontinued because of adverse events was similar in each treatment group (2%). The most common adverse events leading to discontinuation from the fremanezumab treatment groups included injection site erythema (n = 3), injection site induration (n = 2), diarrhea (n = 2), anxiety (n = 2), and depression (n = 2). No other adverse events leading to discontinuation from the study occurred in more than 1 patient.
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Tolerability Measurements
No relevant changes in vital signs (blood pressure, pulse, temperature, and respiratory rate), physical examination measurements (including weight), or electrocardiogram findings were noted in patients in any of the treatment groups. There f One patient in the placebo group had a serious adverse event of drug hypersensitivity that was assessed as severe; the event was considered to be a generalized allergic reaction to ceftriaxone.
were no clinically significant changes in any laboratory parameter (serum chemistry, hematology, coagulation, and urinalysis), including liver function tests (Table 3) . Four patients in the fremanezumab monthly dosing group developed antidrug antibodies against fremanezumab without any significant adverse events (eTable 5 in Supplement 3).
Discussion
Among patients with episodic migraine in whom multiple medication classes had not previously failed, subcutaneous fremanezumab, compared with placebo, significantly reduced the mean number of migraine days per month over the 12-week treatment period. In this phase 3 study, both monthly dosing and a single higher dose of fremanezumab intended to support a quarterly dosing regimen led to statistically significant improvements in the primary and secondary end points. A clinical response to fremanezumab, compared with placebo, was suggested by the greater proportion of patients who achieved a 50% or greater reduction in the mean number of migraine days per month. 10 The low percentage of patients in this study who had prior use of topiramate (19%), one of the US Food and Drug Administration-approved preventive medications for episodic migraine, highlights the limited use of preventive medications for episodic migraine. 8, 10, 18 The adverse event profile of fremanezumab in this trial is consistent with previous clinical trials, with no clinically significant pattern of adverse events or drug-related serious adverse events. 13, 19 As expected from prior studies, the most common adverse event reported was injection site pain, which occurred with greater incidence with fremanezumab than with placebo. Injection sites were systematically assessed for pain, erythema, induration, and ecchymosis, immediately and 1 hour after dosing, and these careful assessments may explain the higher proportion of reported injection site adverse events with both fremanezumab and placebo compared with the previous phase 2 studies. 13, 19 This study has several strengths, including the inclusion of a single higher subcutaneous dose. This study also allowed for inclusion of individuals taking monotherapy or those using preventive medications after proper stratification. To our knowledge, this program is the first to use this strategy in the development of drugs for episodic migraine. 13 
Limitations
This study has several limitations. First, the study was powered to detect a 1.6-day difference in the mean number of monthly migraine days between the fremanezumab and placebo groups, yet the observed effect sizes were a 1.5-day reduction for the fremanezumab monthly dosing group and a 1.3-day reduction for the fremanezumab single-higherdosing group. However, no minimal clinically important difference has been established for this outcome measure in episodic or chronic migraine.
Second, although the trial included patients with a long history of disease (about 20 years) and those who were currently taking preventive medications or in whom preventive medications had previously failed, it did not include treatmentrefractory patients with more than 2 failed preventive drug clusters or those who had continuous headache. Nonetheless, the trial was less restrictive in inclusion criteria than other trials and allowed patients currently taking other preventive medication. [20] [21] [22] [23] In addition, the results of a recently published chronic migraine clinical study support use of fremanezumab for the subset of patients who are more severely affected as well. 24 However, further studies are needed to define the full spectrum of efficacy and tolerability of fremanezumab, including in patients who are treatment refractory and who have a range of coexistent diseases. Third, this trial was limited to the evaluation of end points at a short-term follow-up of 3 months after randomization. An ongoing extension of this study is evaluating the long-term safety and efficacy of fremanezumab via blinded assessment over an additional 12 months. Fourth, the response of postrandomization attacks to acute treatment was also not assessed, although consumption of acute medication was significantly decreased. Fifth, the effect of fremanezumab on frequency of migraine aura was also not evaluated in this trial. Sixth, this study did not compare fremanezumab with other active treatments, although active comparators are usually not included in pivotal trials for migraine prevention. Seventh, this study did not include certain patient populations, such as those who are pregnant, who have acute coronary syndrome or ischemic stroke, or who may have a compromised blood-brain barrier. Further studies are needed to inform the use of fremanezumab in these populations.
Conclusions
Among patients with episodic migraine in whom multiple medication classes had not previously failed, subcutaneous fremanezumab, compared with placebo, resulted in a statistically significant 1.3-to 1.5-day reduction in the mean number of monthly migraine days over a 12-week period. Further research is needed to assess effectiveness against other preventive medications and in patients in whom multiple preventive drug classes have failed and to determine long-term safety and efficacy. Author Contributions: Dr Dodick had full access to all of the data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. 
